Tomato cytochrome P450 CYP734A7 functions in brassinosteroid catabolism.
Several cytochrome P450 monooxygenases (P450s) catalyze essential oxidative reactions in brassinosteroid (BR) biosynthesis as well as in BR catabolism; however, only limited information exists on the P450s involved in the BR catabolic pathway. Here, we report the characterization of two P450 mRNAs, CYP734A7 and CYP734A8, from Lycopersicon esculentum. These P450s show high homology with Arabidopsis CYP734A1/BAS1 (formerly CYP72B1), which inactivates BRs via C-26 hydroxylation. Transgenic tobacco plants that constitutively overexpressed CYP734A7 showed an extreme dwarf phenotype similar to BR deficiency. Quantitative gas chromatography-mass spectrometry analysis of endogenous BRs in the transgenic plants showed that the levels of castasterone and 6-deoxocastasterone significantly decreased in comparison with those in wild-type plants. By measuring the Type I substrate-binding spectra using recombinant CYP734A7, the dissociation constants for castasterone, brassinolide, and 6-deoxocastasterone were determined to be 6.7, 12, and 12 microM, respectively. In an in vitro assay, CYP734A7 was confirmed to metabolize castasterone to 26-hydroxycastasterone. In addition, 28-norcastasterone and brassinolide were converted to the hydroxylated products. The expression of CYP734A7 and CYP734A8 genes in tomato seedlings was upregulated by exogenous application of bioactive BRs. These results indicated that CYP734A7 is a C-26 hydroxylase of BRs and is likely involved in BR catabolism in tomato. The presence of the CYP734A subfamily in various plant species suggests that oxidative inactivation of BRs by these proteins is a widespread phenomenon in plants.